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It is generally accepted that elevated levels of nitrogen (N) and phosphorus (P) are
commonly associated with eutrophication in a wide range of aquatic systems.
Consequently, these nutrients are routinely measured for research and monitoring.
Numeric criteria are available for total N and P, chlorophyll a, and a variety of pollutants
and heavy metals for freshwater systems across the US, including South Carolina (SC)
lake and reservoir systems. However, numeric criteria for N and P are lacking for SC
estuarine and coastal systems. In order for regulatory agencies to establish appropriate
nutrient standards, it is pivotal that biological responses are taken in to account, and these
responses are often seasonal and system-specific. The goal of this ongoing study is to
assess seasonal biological (phytoplankton) responses to various N and P conditions in SC
coastal and estuarine systems and thereby provide information that can be used by
regulators for developing management strategies for coastal water quality.
This project entails a combination of field monitoring, in situ experiments, and laboratory
studies to elucidate phytoplankton growth and community responses to N and P in coastal
SC. Monitoring involves seasonal, inter-agency collaborations for obtaining surface
water samples in tandem with SC Estuarine and Coastal Assessment Program (SCECAP)
collections over a two-year period. Samples are analyzed for a variety of biological and
chemical (nutrient) parameters that influence phytoplankton production. Analyses are
preliminary and sampling is ongoing, however, initial results suggest a high degree of
spatial variability with respect to total nutrient levels across stations.
To evaluate phytoplankton responses to N and P, a series of in situ nutrient addition
bioassays are being conducted seasonally at four sites characterized by distinct land cover
patterns and presumably different nutrient conditions. Stations are located within (a) the
ACE Basin, where land cover ranges from managed wetlands to salt marsh (Felber et al.
2010) and phytoplankton growth and community composition correlates with nutrient
form (Johnson et al. 2006; Greenfield et al. 2012); (b) Kiawah Island, where golf courses
and residential development dominates the landscape, harmful algal blooms have been
frequently reported (e.g., Lewitus et al. 2003, 2008), and field experimentation has shown
that nitrogen form affects cyanobacteria community composition (e.g., Siegel et al.
2011); (c) the urbanized Charleston Harbor region, where long-term records of water
quality are available (e.g., SCECAP and others), and (d) Winyah Bay, the third largest
estuary on the east coast, where water quality has been influenced by agriculture and
industrialization (e.g., Buzzelli et al. 2004). Briefly, whole water samples are amended
with various forms of N, singularly or with the addition of P, and evaluated for

phytoplankton growth and community composition. A YSI datasonde and an Isco
autosampler are deployed in tandem with each experiment to elucidate any changes in
water quality over a 24-hr period. Consistent with results from previous work (Siegel et
al. 2011; Greenfield et al. 2012), initial observations reveal that N form substantially
influences phytoplankton biomass and community composition with organic and certain
forms of inorganic N being primary drivers. In summary, preliminary results from this
study suggest that biological responses (as phytoplankton growth and community
composition) are highly mediated by temporal (seasonal, interannual) and spatial (station
location) variability. Future laboratory studies will focus on evaluating the influence of
nutrient concentration on phytoplankton growth.
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